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ABSTRACT 
Introduction: Chronic kidney disease (CKD) prevalence in Saudi Arabia has been rising over the past few years. The risk of 
developing left ventricular dysfunction is high in patients with CKD on hemodialysis. Our aim is to study the frequency of 
emergency room visits and the length of ER stay in patients LVD on hemodialysis. 
Methods: All patients who were on hemodialysis between the period of January 2011 and November 2016 were included in 
our study. Patients’ demographic, medical and laboratory data were extracted for all patients. Patients were classified into three 
groups according to their ejection fraction (EF<40%, EF= 40-49% and EF≥50%). Descriptive statistics were done for all 
variables. Logistic regression was used to assess the outcome while adjusting for confounder.  
Results: Analysis included 333 patients. Two-hundred and fifty seven patients had an EF ≥50% and 36 patients with EF 40-
49% and 40 patients with EF <40 %. Age was significantly higher in patients with EF<50% compared to patients with EF 
≥50% (P=0.002). Comorbidities were more prevalnt in patients with EF<40% and EF 40-49%. Number of ER visits and length 
of stay were significantly different between the three groups (P=0.005, P=0.023) ICU admissions shows a statistically 
significant diffrence between the three groups (P=0.013).  
Conclusion: Patients with low EF on hemodialysis have a higher rate of ER visits and length of stay in ER when compared to 
patients with EF≥50. 
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INTRODUCTION
Chronic kidney disease (CKD) prevalence in Saudi Arabia 
has been rising markedly over the past few years. (1) In 
2016, the report of the Saudi Center for Organ 
Transplantation (SCOT) showed a total of 17,687 dialysis 
patients, of which 16,315 of them are treated by 
hemodialysis (HD) and the remaining 1,372 by peritoneal 
dialysis (PD). (2) The definition of Left ventricular 
dysfunction (LVD) is left ventricular ejection fraction 
(LVEF) half of that of the systolic capacity of the left 
ventricle. Hemodialysis patients are at high risk of 
developing left ventricular dysfunction (LVD) compared 
to the general population. (3-5). 
Heart failure (HF) is defined as inability of the cardiac 

muscle to generate sufficient cardiac output to meet the 
body need. In the presence of symptoms and signs of heart 
failure, heart failure is classified into; HF with left 
ventricular ejection fraction (LVEF) less than 40%, 
(reduced ejection fraction),  HF with LVEF between 40% 
to 49% (moderatly-reduced ejection fraction) and HF with 
LVEF more than 50% (preserved ejection fraction).(6) 
Causes of CHF include left ventricular hypertrophy, 
ischemic heart disease, systolic failure (7) and diastolic 
dysfunction (8) In the United States it is estimated that 
more than 8 million people will suffer from HF by 2030. 
(9-10) Those patients will have a mortality rate of 50% 
within five years of the diagnosis. (11) 
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In patients treated using hemodialysis for CKD the 
prevalence of cardiovascular disease is high. (8) It is 
estimated to be two to ten-fold higher than those with 
normal functioning kidney and the risk of cardiovascular 
disease morbidity and mortality is abnormally high in all 
stages of CKD [ 8,12,13]. A common cardiovascular 
disease in this group is congestive heart failure (CHF). (5) 
CHF and LVD are considered as prognostic indicators for 
mortality when present once end-stage renal disease 
therapy is initiated. (14) Once CHF is present at the time 
of dialysis initiation, mortality is estimated to occur within 
90 days (15) 
The US Renal Data System (USRDS) showed that the 
mortality rate in patients on dialysis is 83% at 3 years after 
HF with the hazard ratio being adjusted for mortality of 2.1 
(95% confidence interval, (1.80- 2.45) (16) Another study 
estimated that 40% of deaths in dialysis patients are caused 
by cardiac diseases (17-18) Deaths during hospital 
admissions and according to USRDS for patients on 
hemodialysis were caused by CHF in 8.7% of patients, 
6.6% due to pulmonary edema and 4% due to volume 
overload (8) 
Future guidelines and protocols in dealing with this group 
of patients must be designed to improve the outcomes and 
survival among these patients. Our aim is to assess the 
clinical characteristics, comorbidities, rate of emergency 
room visits, duration of stay in the ER and the outcomes 
among hemodialysis patients in King Abdulaziz 
University Hospital (KAUH) - Hemodialysis Unit, Jeddah, 
Saudi Arabia according to their ejection fraction level.   

METHODS 
Design. We conducted this hospital-based case-control 
study in the Department of Medicine at King Abdulaziz 
University Hospital (KAUH) in Hemodialysis Unit, 
Jeddah, Saudi Arabia between January 2017 and May 
2018, using electronic and paper-based patient records. 
Ethical approval was obtained from the Department of 
Bioethics. 
Participants. All patients who were ≥18 years old, who 
were admitted to KAUH between January 2011 to 
November 2016 and were on hemodialysis in KAUH for 3 
months or more were included. Patients were then divided 
into 3 groups according to their EF results. The Cut-off 
points for EF were EF <40% , EF between 40-49% and EF 
≥ 50%.  
Variables and data measurements. Using standardized 
and pretested data extraction sheet, we collected data from 

electronic hospital records for cases and controls. We 
extracted data on age, gender, nationality, history of 
diabetes mellitus, ischemic heart disease, dyslipidemia, 
body mass index, height, weight, cause of end-stage renal 
disease, since when was the patient on dialysis, number of 
ER visits, average stay in ER in each visit, outcome of last 
visit, intensive care unit (ICU) stay, last echocardiography 
reports, lipid profile, complete blood count, coagulation 
profile and INR, cardiac enzymes, medications (Anti-
diabetes, anti-hypertension, anti-coagulant, anti-
dyslipidemia).  
Reducing bias. To reduce selection bias, we only included 
patients with echocardiography reports and EF results in 
all patients. 
Sample size. Considering a reported population of 16315 
patients on hemodialysis in Saudi Arabia (19) with 95% 
confidence interval and a 5% margin of error. The 
minimum sample size required was 375 patients. 
Statistical methods. We used percentages to represent the 
categorical data. If the numerical data was normally 
distributed, we used the mean and standard deviation and 
used the median and interquartile range if not. A chi-
squared test was used when comparing the categorical 
variables. For the numerical variables, if the data was 
normally distributed, the comparisons were carried out 
using a one-way analysis of variance. A Kruskal-Wallis 
test was used if it was not normally distributed. To adjust 
for potential confounding variables, multiple logistic 
regression models were constructed. The variables with > 
10% missing data were excluded from the regression 
model. IBM SPSS Statistics for Windows, Version 21.0 
(IBM Corp., Armonk, NY, USA) was used, and for all of 
the statistical tests, a p-value of < 0.05 was defined as the 
level of significance. The Statistical Package for the Social 
Sciences (SPSS) version 21.0 for Windows was used. 

RESULTS 
Analysis included 333 patients who were on hemodialysis. 
Two-hundred and fifty seven patients had an EF ≥50% and 
36 patients with EF 40-49% and 40 patients with EF <40 
%. Age was significantly higher in patients with EF<50% 
compared to those with EF ≥50% (P=0.002). The mean 
age in patients with EF<40% was 61.08 (±16.1  and for 
those with EF 40-49% the mean age was 60.9 (±13.9  
compared to 53.43(±16.8) in those with EF≥50%. Gender 
was also significantly different when comparing the three 
groups (P=0.025) (Table 1.1). 

Table 1.1: General Characteristics of patients according to their EF. 
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When comparing comorbidities, 92.5% (N=37) and 86.1% 
(N=31) of patients with EF <40% and EF between 40-
49%, respectively had one or more of the comorbidities 
compared to only 69% (N=177) of patients with EF≥50% 
(P<0.001). Diabetes mellitus (DM) was prevelant in 70% 
(N=28) of patients with EF <40% and 53% (N=19) of 
patients with EF 40-49% compared to only 31% (N=79) of 
those with EF≥50%.(P<0.001). Hypertension (HTN) was 
also more prevelant in patients with EF<50%, with 88% 
(N=35) of patients with EF <40% had HTN and 81% 
(N=29) of patients with EF 40-49% compared to only 63% 
(N=163) of those with EF≥50%.(P=0.002) Ischemic heart 
disease (IHD) were also significantly prevelant in patients 
with EF<50% (P<0.001). 40% (N=16) of patients with EF 
<40% had IHD and 30% (N=11) of patients with EF 40-

49% compared to only 8% (N=20) of those with 
EF≥50%.(Table 1.1). 
The mean number of ER visits in patients with EF<40% 
was 3.2 (± 3) and in patients with EF 40-49% 2.8 
(± 3.5) compared to 2.1 (± 3.6) in patients with EF≥50% 
(P=0.005). The mean average of stay between the three 
groups was also significantly different (P=0.023). Patients 
with EF<40% had a mean of 2.15 (±2.6) and 3.1(±6) in 
patients with EF 40-49% and 1.44 (±2.3) in patients with 
EF ≥50% (Table 1.2). ICU admissions shows a statistically 
significant diffrence between the three groups (P=0.013). 
58% (N=23) and 53% (N=19) of patietns with EF <40% 
and EF 40-49% respictivily required ICU admission 
compared to 37% (N=94) of patients with EF≥50%.(Table 
1.2) 

 

Table 1.2: ER visits and outcomes of patients according to their EF. *Length of stay **Intensive care unit  

Linear regression analysis was done to examine the factors 
affecting the number of ER visits. ICU admission was 
significantly associated (P<0.001) and positively 

correlated to the number of ER visits (Beta=0.312) (Table 
2). 

Table 2: Linear Regression Model and Correlation for Number of ER Visits. 

In the linear regression model for the average length of 
stay in the emergency room, none of the variables showed 
a statistically significant association with the length of ER 
stay. (Table 3) 
Logistic Regression Model was conducted to examine the 
association between the need for ICU admission and other 
variables. DM was strongly associated with increased ICU 
admission with odds ratio of 3.610 and a p value of 0.002. 
Number of ER visits had also a significant association with 
ICU admission (P<0.000, O.R.: 1.302). Body mass index 
(BMI) and was significantly associated with ICU 
admission (P=0.016, OR: 1.067) (Table 4).  

DISCUSSION 
Our study shows the increased prevalence of comorbidities 
(diabetes mellitus, hypertension and ischemic heart 
disease) in patients with EF <50%. It is worth noting that 
the lower the patient’s EF was in the classification, the 
higher the prevalence of the above mentioned 
comorbidities which may reflect the poor cardiovascular 
profile for those patients. Stack AG et al. showed that 
patients with LVD, as well as chronic kidney failure on 
dialysis had higher morbidity and mortality in comparison 
to those with normal EF(20). 
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Table 3: Linear Regression Model and correlation for the average length of ER stay. 

Our findings go in accordance with number of studies, 
such as Jassal s et al. which showed the increased 
prevalence of comorbidities and mortality in patients with 
severe congestive heart failure and low EF (5, 4). This can 
be attributed to the increased duration of end-stage renal 
disease (ERSD) and the associated changes that may 
happen to the cardiovascular system as a result, like uremic 
pericarditis and volume overload, which may eventually 
lead to the development of LVD or HF, which is 
considered a factor to increasing mortality in dialysis 
patients(4, 21). Previous literature shows that diabetes and 
ischemic heart disease, in addition to smoking and 
advanced age were associated with increased risk of death. 
(5, 22, 23) An interesting finding by Goodkin DA et al. 
was that hypertension was associated with lower risk of 
death in dialysis patients(22). Sharabas I et al. found that 
hypertension increases mortality in dialysis patients(24). 
Our results also demonstrated that patients with EF=40-
49% have an increased rate of ER visits and do have a 
worse prognosis than those with EF≥50%. Previous 

literature shows that cardiovascular disease were the most 
common cause of death in patients on dialysis and 
amounting to 39.4% of all-cause death in the population 
under study(13).  
ICU admissions were significantly associated with 
increased number of ER visits but not with the average 
length of stay in the ER. A previous study found that long 
hospital stay, prior to ICU admission was associated with 
poor outcome (25). Other risk factors such as, 
dyslipidemia, age and EF were not found to be statistically 
significant Independent risk factors for the number of ER 
visits and ER length of stay. However, in our study DM 
was found to be a significant independent risk factor for 
increase the need for ICU admission in our patients. 
Number of ER visits was also found to be an independent 
risk factor for increase the need for ICU admission and this 
could reflect the poor health condition of those patients 
and the need to optimize their care to prevent further 
deterioration of their condition.   

Table 4: Logistic Regression Model for ICU Admission. 
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A study by Douglas s et al. showed that heart failure 
patients who got discharged from the ER had a higher risk 
of early death than those who got admitted to the 
hospital(26). Interestingly, that study found that old age 
was associated with increased incidence of admission. One 
possible explanation for our results may be a patient 
related. For example, elderly patients may not have the 
same response to the disease as younger patients, so they 
might not go to the hospital as frequently. Our study also 
found that the lower the EF the higher the rate of ER visits. 
Another interesting finding is that the mean length of stay 
in ER was higher in the EF 40-50% patients in comparison 
to patients with EF<40%. This increase in the length of ER 
stay which was even longer than patients with lower EF 
which may be explained by the variable nature of that 
groups which was not classified until recently by the 
European Society of Cardiology in order to better 
understand how to manage this special group of 
patients(27). As such physicians may not choose to admit 
them, but in the same time they might not be able to 
discharge them due to their variable nature. 
One of the limitations of our study is its being done in a 
single center. Another is the relatively small sample size 
in comparison to other studies. Our study lacked the cause-
specific visit to the ER. It may be interesting if ER visits 
and length of stay in patients on hemodialysis were 
compared to those on peritoneal dialysis in terms of EF 
under the same classification that we did. A study that 

encompasses most major centers in the region may have a 
better representation and understanding of our population. 

CONCLUSION 
Our study showed that the lower the EFs of patients on 
hemodialysis the higher their number of ER visits and 
patients with EF 40-49% have higher length of stay which 
might show the need to study this population to come up 
with a better understanding and a way to manage such 
patients.     
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